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Introduction
Traditionally, monetary authorities have intervened directly in foreign exchange markets, impacting exchange rate levels and their fluctuations by actually trading currencies.
In recent years, however, actual intervention has been supplemented or supplanted by oral 3 intervention, i.e. official communications via policy announcements or other means such as informal meetings with market participants intended to mitigate exchange rate trends by influencing market expectations (Fratzscher, 2006 (Fratzscher, , 2008a (Fratzscher, , 2008b Beine et al., 2009; Sakata and Takeda, 2013) . For major economies like the US and EU member nations, there has been almost no direct market intervention by the authorities since the mid of 1990's; however, the frequency of oral interventions has increased.
In China, both actual and oral interventions are performed by Chinese monetary authorities, but in a secret way. However, we do know the occasions when the People's Bank of China (PBOC) makes statements directly to the foreign exchange market or talks to the state-owned banks. In recent years, the PBOC has announced that it will gradually reduce direct or "regular" interventions in the Chinese exchange market. But given PBOC's long standing of extensive intervention, this change is likely to be more form than substance.
China has been internationally noted for the extensity and sophistication of its foreign exchange interventions. Generally, three major forms can be identified for the Chinese intervention: (1) Direct sales or purchases of foreign currencies by PBOC in the marketplace.
(2) Setting and adjusting of the official central parity rate and the range around which the daily trading prices are allowed to fluctuate. (3) PBOC's oral intervention in the form of policy briefing, moral persuasion, formal and informal meetings, and telephone conversations.
The first two are regularly operated by the PBOC and the central bank's indication of a gradual reduction in regular interventions is likely to mean a possible change to engaging more in oral intervention.
Although many researchers have studied China's exchange rate policy and have been aware of intervention as a central feature of that policy, to date there has been very little 4 research attention directed toward China's oral intervention. This paper fills the gap in the foreign exchange intervention literature by considering the Chinese case.
Oral intervention as a policy tool has found to have mixed effects in existing literature.
Recent studies have shown some progress in mitigating the problems in previous research.
For example, the event study methodology has been applied in intervention studies, which is considered to be better at capturing the clustered property of interventions compared to timeseries analysis (Fratzcher 2008a; Gnabo and Teiletche, 2009 ).
This paper follows the event study approach to explore China's oral intervention in foreign exchange to better our understanding of China's exchange rate. We focus on domestic as well as international aspects of China's exchange rate communication, China's response to international calls for exchange rate adjustment, particularly those form the USA, is considered.
We analyse the effects of oral intervention on the Chinese yuan/US dollar (CNY/USD) rate from 22 July 2005 to 22 July 2013. Four event window lengths, of 2, 5, 10 and 15 days, are deployed to check when the effects of oral intervention occur. Four dimensions -event, direction, reversal and smoothing -are investigated to test for the impacts of the events. We also employ more extensive tests in the empirical investigation. The event study approach that is commonly used in other similar research is based almost exclusively on the sign tests.
In this research we extend the literature by employing the rank tests along with the sign tests,
to check to what extent the communications may have the desired effects. We also compare the results of parametric and nonparametric tests, as the nonparametric tests may yield additional insights in the context of the event studies.
We find that exchange rate communications could help the Chinese central bank impact RMB exchange rate levels moving in desired directions. Based on the whole sample 5 results, while against the event criterion, exchange rate communications are not successful, in the reversal dimension, all the event window lengths under examination are significant.
Finally, the longer the event window length is, the more significant the effects are in the four dimensions. We also test the effects of the international aspects of China's exchange rate communications, particularly in the case of the US calling for appreciation of the RMB exchange rate. As the events are significant in all dimensions, the results suggest that such calls can influence movements of the Chinese exchange rate, and hence by and large the Chinese authorities are responsive to American pressure for RMB appreciation. Finally, using the range-based variance model to get volatility, we find confirmative evidence of the effect of successive exchange rate communications on calming the exchange rate movement in terms of excess volatility.
The rest of the paper is organized as follows. Section 2 comprises a review of the literature on oral intervention. Section 3 introduces the forms of intervention in China with a focus on China's oral intervention. Section 4 explains the event study methodology; it defines the events, event windows and criteria, and describes the parametric and nonparametric tests.
Section 5 discusses the estimation results. Section 6 offers concluding remarks.
Related Literature
In recent decades, exchange rate communication has become an increasingly important policy tool for monetary authorities (Fratzscher, 2006) . Using reports issued by the newswire service Reuters News, Fratzscher (2006) analyses exchange rate communication on the basis of two sets of search criteria. They are used to extract all statements in which policy makers expressed a view about the domestic exchange rate. The search terms are the phrase 'exchange rate' or the name of the exchange rate, such as the US dollar for the United States, 6 and the title or name of relevant policy makers. Then, Fratzscher (2006) classifies the contents of the statements according to whether they support a stronger domestic currency or a weaker one, or are neutral:
related to the degree of uncertainty and the positioning of participants in FX markets. Taken together, the results provide support for micro-based approaches to exchange rate modelling and are consistent with the argument that oral and actual interventions function through a coordination channel rather than a signalling channel.
One key question for is whether communication is successful in inducing a permanent, long-term effect on exchange rates. Still using the same data as in his 2006 research, employs an event study methodology based on four criteria -'event', 'direction', 'reversal', and 'smoothing' -and nonparametric sign tests. The empirical findings for the success of interventions based on these criteria provide strong evidence for the medium-to long-term effectiveness of both oral interventions and actual interventions by G3 authorities since 1990. Then, attempts to gauge the channels through which these two types of interventions function. He tests hypotheses for the channels: if the portfolio balance channel is dominant, one would expect that oral interventions should have little or no effect on exchange rates; if the signalling channel is working, a close relationship between monetary policy and the effectiveness of interventions would be expected; if the coordination channel is relevant, interventions may be most effective in times of large market uncertainty or when exchange rates strongly deviate from fundamentals (Taylor, 2004) .
In order to test the coordination channel, (Bonser-Neal and Tanner, 1996; Beine et al., 2002) . Fratzscher (2004) 10 conducts a logit analysis to test these three characteristics of Japanese actual and oral interventions. The results show that both actual and oral interventions follow a leaningagainst-the-wind pattern, and are more frequent when exchange rate deviation and volatility are high. In addition, both actual and oral interventions are mostly consistent with and supportive of monetary policy changes. Furthermore, they are coordinated domestically and internationally.
The literature on China's intervention has not covered the oral type of intervention;
nor has it used an event study approach. This paper aims to fill that critical void.
Foreign Exchange Interventions in China
Differing from the US, Japan and other mature economies, China operates foreign exchange intervention according to its own unique fashion. The Chinese monetary authorities intervene in the foreign exchange market secretly and the intervention takes a variety of forms. Specifically, quantity intervention takes place via purchase or sale of foreign currencies, price intervention is accomplished via setting the central parity rate for market trading and its allowed fluctuation band, while the authorities also engage in oral intervention through issuing government statements or other means of communication.
3.1.Forms of China's Intervention
Three forms of intervention used by China are as follows:
(1) The central bank (CB) intervenes by directly purchasing or selling foreign exchange in the marketplace. In the case of purchase intervention, the central bank trades foreign currencies with domestic notes; in selling intervention, it pours 11 foreign reserves into the market and so we term this type of intervention 'quantity intervention'. As it involves the central bank participating in market transactions, it may be also called CB intervention, To collect the data on domestic and foreign exchange rate communications we extract headline statements and speeches from the newswire service Reuters News, as this is the most likely source of information for market participants (Fratzscher, 2006 and Beine et al., 2009; Sakata and Takeda, 2013 In seeking information about outside appreciation pressure we employ the following two search criteria: The first comprises the phrase 'exchange rate' or the name of the currency renminbi (RMB), or the Chinese yuan for the People's Republic of China, and the title or name of the US President, Treasury Secretary or senators. As shown in Table 1 , during the sample period there was a change of US President, so we use both Bush and Obama as search terms, and there were four US Treasury Secretaries, so we use the names Table 2 ). The main purpose is to find speeches on the RMB exchange rate made by relevant authorities in China.
The second criterion comprises the name of the exchange rate along with a phrase connoting Then, in order to provide a systematic classification of the meaning of statements and official speeches, we use the content analysis technique to extract relevant information (Holsti, 1969; Kassarjian, 1977) . Given the high research interest in the extent to which One advantage of using the newswire service is that statements and official speeches are interpreted by experienced professionals. Because this paper intends to analyse the market reaction to communication that actually becomes available to market participants, we use Reuters News, a news provider with a good professional reputation for the quality of its services. Notes: Numbers in parentheses refer to the oral interventions for appreciation (with a positive sign +) and depreciation (with a negative sign -). Fama et al. (1969) were among the first to use the event study approach to finance research. Subsequently, Brow and Warner (1980 and 1985) elaborated the basics of the methodology (Binder, 1998) . The approach starts with the identification of the event. Then, pre-event and post-event periods can be defined (Gnabo and Teiletche, 2009 ). Based on Fatum and Hutchinson (2006) and Morel and Teiletche (2008) , the approach deployed in the 18 foreign exchange field uses Equation (2) below to test two null hypotheses regarding changes in the exchange rate returns in the pre-and post-event periods:
The Event Study Methodology
4.1.History of Event Study Methodology
These two hypotheses were tested by Fatum and Hutchinson (2006) for exchange rate returns. ∆ and ∆ are changes in the exchange rate movement of the pre-and post--event periods, respectively. The first null hypothesis ( 0 1 ) is used to test whether intervention events cause significant changes in exchange rate movements in the post-event period, and this corresponds to the direction test. The second null hypothesis ( 0 2 ) is used to determine whether pre-event changes in the exchange rate are significantly different from post-event changes, and it corresponds to the reversal test and smoothing test.
Event Studies in Advanced Countries
An event study framework is better suited to the study of sporadic and intense periods of official intervention than are standard time-series studies (Fatum and Hutchison, 2003) . Fatum and Hutchison (2003) use the daily Bundesbank intervention and Fed intervention variables during the period from 1 September 1985 to 31 December 1995 . Following Frankel (1994 and Humpage (1999) , Fatum and Hutchison (2003) take the direction and smoothing criteria as the measure of success, and introduce a new criterion, 'reversal'. Using the nonparametric sign test and matched-sample test, they find strong evidence that sterilized intervention systemically affects the exchange rate in the short run. This means sterilized intervention may play a role in moving the exchange rate. The result is robust to changes in event window definitions over the short run and to controlling for central bank interest rate changes during the event. However, because of the absence of more fundamental policy actions, their results should not be interpreted as a rationale for the longer-term management of exchange rates. Payne and Vitale (2003) study the effects of Swiss National Bank (SNB) intervention operations using tick-by-tick transaction data between 1986 and 1995. The main contribution of their study is to extend the preliminary analysis of Fischer and Zurlinden (1999) by matching these data with indicative intra-day exchange rate quotes and newswire reports of central bank activity. Using an event study approach, Fischer and Zurlinden (1999) (2003), Pierdzioch and Stadtmann (2003) define the direction, smoothing and reversal criteria, and apply the nonparametric sign test and matched-sample test. They find some evidence that interventions by the SNB had an 20 impact on exchange rate dynamics. However, the significance of this effect depends on the direction of intervention. In general, evidence suggests that the SNB interventions to strengthen the Swiss franc were more effective than its interventions to weaken the Swiss franc. In addition, the results of the tests for the effects of the SNB interventions depend upon the length of the pre-and post-event windows analysed.
Using published official daily data on the Bank of Japan's intervention during the There is no difference between the effects of comments by European Central Bank Executive
Board members and those of presidents of national central banks.
Fatum (2008) uses an event study methodology to analyse the effects of official, daily
Bank of Canada intervention in the CAD/USD exchange rate over the 1995-1998 period.
Like Fatum and Hutchison (2006), Fatum (2008) applies the nonparametric sign test and matched sample test to study the main dimensions of the effects, namely direction, smoothing, and volatility. He finds some evidence that during the period examined intervention was systematically associated with both a change in the direction and a smoothing of the exchange rate. This means that daily Bank of Canada intervention was effective for both the direction and smoothing criteria. However, the analysis does not find any significant effects of intervention in terms of reducing volatility of the CAD/USD exchange rate.
Fatum (2008) also takes into account the issue of currency co-movements. According to Eun and Lai (2004) , the observed exchange rate movements might be driven by major currency factors. Therefore, Fatum (2008) uses the 'filtered' exchange rate to check for currency co-movements. The 'filtered' exchange rate is calculated as the difference between the % change in the 'raw' CAD/USD rate and an equally weighted average of the % change in the GBP/USD, DEM/USD and JPY/USD exchange rates. Fatum (2008) shows that the effects of intervention are weakened when the model is adjusted to capture the general currency co-movements against the USD.
Using Japanese data over 1992-2004 and an event study approach, Gnabo and Teiletche (2009) indicate that the effects are achieved mainly through the coordination channel and the signalling channel. Moreover, the effect is greater when policies involve a financial cost (risk), suggesting that simple announcements can be considered as only an imperfect substitute for actual interventions.
Event Studies in Emerging Markets
Leon and Williams (2012) were following a policy of 'leaning-against-the-wind', aimed at either smoothing the exchange rate or reversing the trend direction, and that they were successful in keeping the exchange rate within a 'target' corridor. Furthermore, the results reveal two objectives of intervention in the Dominican foreign exchange market, namely ensuring and maintaining export competitiveness. The findings suggest that the authorities intervened in part due to the 'fear of floating', in particular fear of strong appreciation that could conflict with their objective of ensuring competitiveness. In addition, the results imply that interventions can be used effectively in emerging market economies and developing countries to contribute towards maintaining export competitiveness, while containing imported inflation. These 23 findings constitute an interesting case study, which suggests that intervention can be an appropriate policy tool in some small open and emerging market economies.
There is great controversy as to which exchange rate model should be used or which channel should be considered when measuring the effects of exchange rate policy. Since most of the literature relies on structural models to address the identification problem, the validity of the results largely depends on how accurate the assumptions are in describing the full extent of the economy. Using an event study approach, Echavarria et al. (2013) 
4.2.An Event Study Methodology for This Paper
In this section, we begin by defining the length of the intervention event, or the 'event window'. This comprises the pre-event days (also known as the estimation window), the 24 event day or days, and the post-event days (MacKinlay, 1997). Thereafter, some measure of a successful event is established.
The reason for choosing the event study approach to analyse intervention is that communication tends to happen in clusters. In certain periods several interventions may occur within a few days, while on other days there are no interventions (MacKinlay, 1997). The most likely explanation for this lies in the fact that monetary authorities often continue to use sequent interventions until they achieve a certain objective or else realize the efforts are in vain.
In finance, many events, such as earnings announcements or issuance of new debt, may take place on a single day. However, it is problematic to define each single day on which exchange rate communication occurs as a separate event. The pre-and post-event windows allow us to compare exchange rate movements around the defined event. Since the central bank often intervenes on consecutive days, a one-day event definition would lead to other one-day events happening within the pre-and post-event windows around one-day events.
Therefore, exchange rate movements around one-day events might be caused by other oneday events occurring during the pre-and post-event windows. This would make the event study useless. For example, in the period 18-24 May 2007, exchange rate communications between the PBOC governor and the US Treasury Secretary occurred on six consecutive days, all around the theme of appreciation of the Chinese yuan. These six days should naturally be viewed as a single event.
Another important issue is to define the length of the event window. On the one hand, the longer the event window is, the more interventions will be clustered. If the event period is set too long, then it may put together interventions that should belong to different intervention episodes. On the other hand, if the event period is set too short, then it may 25 separate into different events interventions that should belong to one intervention episode.
Furthermore, too-short event periods may lead to a number of overlapping event windows.
Therefore, we define an event as a period of days with exchange rate communication tending in one direction, pushing for either appreciation or depreciation, and perhaps including a number of days without intervention. In addition, to select the appropriate length of event windows, we need to decide how many consecutive days of no intervention should be included.
Following Hutchison (2002) , Fatum and Hutchison (2003) , and Fratzscher (2012), we set the lengths of the pre-and post-event windows to be two, five, ten and fifteen days. This variety of event window length also means that the results can be employed in the robustness checks for different model specifications.
Following Fatum and Hutchison (2006), Fratzscher (2008) , and Echavarria et al.
(2013), we look at the dimensions of the effects of an intervention. Specifically, these dimensions involve intervention outcomes in relation to exchange rate changes (∆ ) before ('pre'), after ('post') and during the event ('eve'); the average exchange rate change (∆ ) ̅̅̅̅̅̅ ; and the event type or objective of the intervention event ( ). We standardize exchange rate return by an estimated standard deviation for RMB exchange rate, as one solution to the heteroscedasticity is to standardize return (Ederington et al., 2015) . Based on Jaffe (1974), Mandelker (1974) and Patell (1976) , we calculate standardized returns as follows:
where er t is RMB exchange rate return (logRMB t − logRMB t−1 ), and σ t is an estimate of the standard deviation of the er t .
26
To capture different directions of exchange rate movements, we set <0 to indicate an attempt to strengthen the domestic currency and >0 an attempt to weaken it. The 'event'
type is used when investigating whether the direction of change to the RMB exchange rate is related to the interventions during the event; that is, whether or not an oral intervention leads to strengthening of the Chinese yuan:
Frankel (1994) argues that a suitable criterion to determine whether exchange rate movement is in the direction desired by the central bank is simply whether the direction of the movement is the same as the direction entailed in the central bank's intervention operation. For example, intervention carried out by selling the foreign currency should lead to a drop in its price. If the actual price of the foreign currency on the foreign exchange market declines, then one can say that the exchange rate movement is in the direction desired by the central bank. Therefore, in this paper, the 'direction' dimension is defined as positive if the exchange rate movement over the post-event window is in the desired direction, and negative otherwise:
The next dimension of the intervention effects, 'reversal', refers to whether the intervention succeeds in appreciating (depreciating) the currency after the event if the exchange rate had been depreciating (appreciating) before the event:
Although the fourth dimension, 'smoothing', also considers the pre-event period, it is less demanding. This concept investigates whether intervention has reduced or smoothed the strength of the pre-event exchange rate movements:
Overall, testing of the reversal dimension is the most demanding of the four tests. This is because the direction test does not consider the pre-event period, and the smoothing test does not require the exchange rate to appreciate after intervention by the central bank.
It is natural to begin by considering the application of parametric tests to check the effect of oral intervention. However, parametric tests are valid only if the variable's distribution is normal. It is known that distribution of the daily changes of the exchange rate departs from the normal distribution. Results of formal statistical analysis of the intervention variable are presented in Table 4 . From the table, we can see that the exchange rate change variable fails to pass the JB normality test. In addition, the skewness is greater than 0 and the kurtosis is far away from 3. This evidence all points to the eventuality that the distribution of daily changes of exchange rate is not normal. In this case, parametric tests are not appropriate.
However, we still use parametric tests, together with nonparametric tests. We can then compare the results of the two types of test. We then choose the nonparametric test for our model, which does not require the distribution to be normal. The null hypothesis is that two populations are equal or are equal in their central tendency. In our model, we employ the nonparametric sign test to investigate whether there is no difference between the exchange rate movements before and following the intervention events in terms of the event and direction. Following the generalized sign test Warner, 1980, 1985) , our null hypothesis is that the number of positive values ('success') ( + )
is the same as the number of negative values ('non-success') ( − ). If the hypothesis is correct, the probability of successful events is the same as that of non-successful events. A sign test based on a binomial distribution checks whether the probability of a 'successful event' ( ) is greater than 0.5 ( +~( , = 0.5)), where is the total number of events. 
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The sign test is a relatively weak test, since it tests the pair value below or above the median only, but does not measure the pair difference. There is another nonparametric test, known as the rank test. Based on the Wilcoxon rank test and developed by Corrado (1989) and Corrado and Zivney (1992) , the rank text, like the sign test, does not require distribution symmetry (Dutta, 2014) . The null hypothesis of this test is that the rank of exchange rate changes is equal to the mean of total observations ('success'). Under the null hypothesis, the rank of exchange rate changes is uniform distribution (Corrado, 1989) . We use the rank test to check the effects of intervention in terms of exchange rate reversal and smoothing. The rank test statistic is given by:
where is the rank of exchange rate changes; ̅ is the average rank
, is the number of observations); ( ) is the standard deviation, and is calculated as:
This statistic is distributed asymptotically as unit normal.
Results of the Event Study
5.1.Results from Parametric Tests
In this section, we evaluate whether China's interventions are successful based on the criteria given above. Table 6 displays the numbers of China's exchange rate communication events. Table 7 reports the results for the success of exchange rate communication in the whole sample period. In each table the columns from left to right show the different event window lengths: 2, 5, 10 and 15 days. The rows display the total number of communications, the 30 number of successful communications (as a percentage), and the probability value for the four criteria. To study the first two criteria, event and direction, we use sign test based on a binomial distribution; the hypothesis is that the number of successful events is the same as the number of non-successful events. The remaining criteria are tested by the rank test; here, the hypothesis is that the rank of exchange rate changes is equal to the mean of total observations.
Table 6
Number of exchange rate communication events As can be seen from Table 6 , for the 2-day pre-and post-event windows the number of appreciating communications ( = −1) is larger than that of depreciating communications ( = 1), accounting for 63% of the total. However, the difference between the numbers of appreciating and depreciating communications decreases from the 2-day event window to the 15-day event window, where the numbers of the two types become (28) 28% (16) (8) -Value 0.323 0.001*** 0.000*** 0.000*** Notes: IO t = 1 stands for oral intervention for appreciation, and IO t = −1 is oral intervention for depreciation. ***, ** and * indicate significance at the 1%, 5% and 10% levels, respectively.
From Table 7 , we find that interventions have no effects according to the event criterion, because there are no significant -values for this criterion. Another finding is that the intervention is more effective in the long term than in the short term. The significances in 10-day and 15-day event window lengths are greater than that in 2-and 5-day event window
lengths. Late, we will also use nonparametric tests to collaborate our finding. (14) 20% (9) Notes: IO t = 1 stands for oral intervention for appreciation, and IO t = −1 is oral intervention for depreciation. ***, ** and * indicate significance at the 1%, 5% and 10% levels, respectively. Table 8 shows the results from the sign tests based on the event and direction of exchange rate movements, and results from the rank test based on the reversal and smoothing criteria for successfulness of an event. From these results, we can find that: 1) the exchange rate communication events have no effect according to the event criterion; 2) all event window lengths are significant in terms of the reversal effect; 3) the longer the event window length is, the more significant the oral intervention effects. Compared with the results from parametric tests, we find that nonparametric tests have more significant -values.
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5.2.Results from Nonparametric Tests
For the event dimension, both appreciating and depreciating communications have no effects. The only significant communication effects are at the 15-day event window length.
This means that China's exchange rate communication cannot impact the exchange rate movement during the event. This finding is the same as that from the parametric tests.
Another notable phenomenon is that, in terms of the direction and smoothing dimensions, oral intervention events are significant at the 5% and 1% levels only at the 10-and 15-day event window lengths. This means that the communication intervention has a property of leaning-against-the-wind, and the strength of pre-event exchange rate movements tends to diminish two weeks after the oral intervention. Reversal is the only dimension for which the communication events are significant at all event window lengths. In other words, if the exchange rate was depreciating before the event, oral intervention can be effective in appreciating the RMB after the event; alternatively, if the currency was appreciating before the event, the intervention can be effective in depreciating the RMB. China takes a leaning-against-the-wind strategy of intervention. Consistent with the rank test, reversal criterion proves significant at all event window lengths. This outcome suggests that if the RMB exchange rate was depreciating before the event, oral intervention can effectively change it to appreciating after the event; and vice versa. Again, these results confirm that the results of the rank test are maintained in additional nonparametric tests.
5.3.Specific Results for Domestic and External Communications
Oral intervention in the RMB exchange rate has two sources: domestic and external. The US authorities have for a long time tried to pressurise China to appreciate the RMB exchange rate. Here, we examine to what extent exchange rate communications initiated by the US may influence the RMB exchange rate. In particular, the US Treasury is required by Congress to submit a half-yearly examination report on China's currency issues. If China were found to be manipulating the RMB exchange rate, US law requires that the US government must impose punitive tariffs on imports from China. In order to avoid this punitive action, the Chinese government seems responsive to the oral intervention via such reports and would, in most cases, appreciate the exchange rate secretly. Chinese government is responsive to oral pressure from the US, and would initiate the RMB appreciation after some delay, perhaps about two weeks.
5.4.Volatility Analysis
Government intervention usually has two main objectives: to change the level of the exchange rate in a certain direction and to calm excessive volatility (Sarno and Taylor, 2001; Utsunomiya, 2013) . Previous sections in this paper are mainly concerned with the first objective, i.e. changing the level of the exchange rate. Next, we examine the effects of oral intervention on the volatility of China's currency. For this purpose, it is pertinent to use open, close, high and low daily exchange rates from 2005 to 2013. The data are obtained from Bloomberg and the event window lengths are set to be 2 days and 15 days. We investigate the volatility in 207 pre-event and post-event periods for the 2-day event window length, and in 28 periods for the 15-day event window length. In other words, we calculate the range-based variance of the USD/RMB exchange rate during the 48 hours (2-day windows) or 360 hours (15-day windows) before and after each event, respectively. The formula (Garman and Klass, 1980) to calculate the range-based variance of the USD/RMB exchange rate is shown below:
where 2 is the range-based variance of the exchange rate; is the highest price of the ℎ trading day; is the lowest price of the ℎ trading day; is the closing price of the ℎ trading day; is the opening price of the ℎ trading day.
For the event window length at 15 days, 14 events have lower post-event volatility, while for the 2-day event window length, 121 events have lower post-event volatility. We use the Kruskal-Wallis test to study whether the oral intervention can reduce volatility. The null hypothesis of the Kruskal-Wallis test is that the mean ranks of the two groups are the same.
In our study, the null hypothesis is that pre-event volatility is the same as post-event volatility.
The ranks are always whole numbers from 1 to N. We check the variation ranks among the groups:
where is the total variation and is the variation among the groups. The test statistic is given by: 
where is the total number of observations, is the number of observations in group , and is the rank of observation. Table 11 shows the results of difference of volatilities between the pre-and post-event periods at 2-and 15-day event window lengths. Based on the results in Table 11 , we do not find evidence of a link between oral intervention and volatility reduction, as no variables are significant in the test outcome. Then, we test whether successive oral interventions can reduce volatility. Table 12 shows the result for reducing volatility when two or more successive oral interventions happen. Based on Table 12 , we find evidence that successive oral interventions could reduce volatility. Therefore, the central bank tries to calm excessive volatility by successive oral interventions.
Table 12
Effects of successive interventions on volatility Two or more successive oral interventions Total Num. 48 Success %(Num.) 58%(28) -Value 0.020** Notes: ***, ** and * indicate significance at the 1%, 5% and 10% levels, respectively.
Conclusions
This research evaluates China's exchange rate communication and its efficacy on the level and volatility of the RMB exchange rate. Daily data are employed to investigate the oral intervention effects during the sample period from 22 July 2005, when the most recent reform was launched to sever the rigid link between the RMB and the USD and allow the RMB to move within a certain band, to 22 July 2013, when the most recent data are available to this
research. An event study approach is employed in this paper. In the empirical examination, we postulate that the effects of an intervention event can have four dimensions, namely event, direction, reversal, and smoothing.
Given the property of the distribution of our datasets, this research uses parametric and nonparametric tests for the four dimensions of the oral intervention effects. The two samples for tests are constructed at the pre-and post-event window lengths of two, five, ten and fifteen days. In general, the results show that oral intervention can have effects on the level of the Chinese exchange rate. While the outcome shows no significant effects in the event dimension, all event window lengths are significant in terms of the reversal effect.
Finally, the effect may vary with the event window length. Compared with the 2-and 5-day event window lengths, communications have more significant effects at the 10-day, and particularly the 15-day event window lengths, suggesting that in the Chinese context the most significant intervention effects would occur about two weeks after the exchange rate communication. We also find that nonparametric tests have more significant effects than parametric tests. 
